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NOTICES 

Tb«  Information  fumishad  haravlth  is  mads  availabls  for  study 
with  ths  undsrstanding  that  ths  Gov'*)rnmsnt's  proprietary  interests 
In  and  relation  thereto  shall  not  be  impaired.  It  Is  desired  that 
the  Judge  Advoeate's  Offiee,  WCJ,  Aeronautioal  Systems  DlTision, 
Wrlflat^'Patterson  Air  Force  Base,  Ohio,  be  promptly  notified  of  any 
Apparent  conflict  between  the  Government's  proprietary  Interests 
and  those  of  ethers. 

The  conclusions  and  recommendations  made  in  this  report  are 
not  to  be  considered  directive  in  nature.  This  type  information 
beaemes  official  only  vdien  published  in  Technical  Orders  or  other 
applicable  Air  Force  publicatlens. . 
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ADMINISTRATIVE  DATA 

PURPOSE  OF  REMOVAL  AND  REPLACEMENT  PROCEDURE: 

This  proeedurs  was  dsvslopsd  In  ordsr  to  provlds  an  approvad 
proeadiira  for  ramoval  and  raplaeamant  of  damagad  IM99B  Boost  Motor 
nossla  closuras. 

DRAWINGS  AND  SPECIFICATIONS: 

Thlekol  Drawing  CR  33905,  Closura 

Thiokol  Drawing  CR  30034-A,  Plug  Assy 

MIL-S-8784  (FSN  8030-881-3933  Class  A-l/2)  Saaling  Compound, 
Aluminum,  intagral  fual  tanks  and  fual  eall  eavitias,  low  adhasion, 
aeealarator  raquirad. 

Wranch  Assy  Closura  Plug  (P/N  (USAF)  61C33791) 

SECUHITI  CLASSIFICATION: 

Unelassifiad 

DATE  PROCEDURE  C(»ffLETED: 

Fabruary  1963 

PROCEDURE  EVALUATED  BY: 

OGAMA  (OOYET  -  2705th  Airmunitions  Wing) 

Tast  Diractor  -  Richard  0.  Millar,  Captain,  USAF 
Projaot  Offiear  -  Don  F,  Woods,  Maehanieal  Enginaar 
Projact  Diraotiva  -  M-2-1185-Y 
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ABSTRACT 

Th«  nozsl*  op«ning  of  th*  IM99B  Boost  Motor  (M51  Rockst  Motor) 
is  ssalsd  by  a  polyurathana  foam  oloaura  bondad  to  the  noxsla 
axpanaion  eena.  Oceaaionally  tha  elosura  la  damagad  and  must  ba 
ramovad  and  raplaead. 

Tha  ramoval  procadiira  consists  of  vary  earaf\ally  ehlsallng 
away  tha  polyurathana  foam  imtll  tha  bonding  matarlal  is  azposad. 
Tha  bonding  matarlal  (polysulfida  saaling  compound)  is  than  ramovad 
by  paaling  back  with  tha  flngars  and  by  sanding. 

Tha  elosura  is  raplaead  by  applying  a  eommarelal  saaling 
compound  to  tha  elosura  and  nossla  axpanslon  eons,  Insairbing  tha 
elosura  into  tha  eona  and  allowing  tha  saaling  compound  to  eura. 

Flald  or  dapot  ramoval  and  raplaeamant  of  damagad  elosuras  is 
praetleal.  No  spaelal  tools  or  aqulisnant  is  raquirsd.  Naeassary 
matarlal  and  parts  ara  availabla  through  normal  supply  ehaimals. 
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INTRODUCTION 

The  nozsle  opening  of  th«  IM99  Boost  Motor  (M51  Rockst  Motor) 
blast  tubs  and  noczls  assembly  (Figure  1)  Is  sealed  with  a  poly¬ 
urethane  closure  assembly  (Figure  2)  bonded  to  the  nozzle  expansion 
cone.  The  purpose  of  the  seal  is  to  control  humidity  in  the  motor, 
to  prevent  foreign  objects  from  entering  the  motor  and  to  allow  a 
low  pressure  check  of  the  motor. 

The  closure  assembly  is  made  up  of  two  parts:  the  closure, 
which  is  bonded  to  the  nozzle  expansion  cone  and  the  plug  which 
threads  into  the  closure  and  contains  a  desiccant  chamber,  breathing 
port  and  hvimldlty  indicator.  If  the  closure  is  damaged  to  the 
extent  that  it  is  no  longer  serviceable,  it  must  be  replaced. 

This  procedure  describes  the  method  to  be  used  for  field  or 
depot  removal  and  replacement  of  the  nozzle  closure.  This  proce¬ 
dure  may  be  used  with  the  blast  tube  and  nozzle  removed  from  the 
loaded  case  or  with  the  blast  tube  and  nozzle  attached  to  the 
loaded  case  (complete  motor  assembly) .  This  procedure  can  be 
followed  with  the  blast  tube  and  nozzle  in  the  horizontal  position 
or  in  the  vertical  position  with  the  nozzle  up. 


CAUTION 

If  the  nozzle  closure  is  removed  and 
replaced,  with  the  blast  tube  and  nozzle 
attached  to  a  live  loaded  case,  all  appli¬ 
cable  safety  regulations  will  be  observed 
when  woilcing  on  or  near  the  boost  motor. 


DESCRIPTION 


CLOSURE 

The  nozzle  closure  (Figure  3)  consists  of  a  polyurethane  foam 
ring  bonded  to  the  nozzle  expansion  cone  with  sealing  compound. 

The  ring  is  tapered  on  the  edge  and  is  approximately  14*6  inches 
in  diameter  and  three  inches  thick.  The  center  is  threaded  for 
acceptance  of  a  plug.  The  closure  has  a  groove  0.75  inch  deep, 
cut  into  the  side,  to  Insure  failure  at  motor  ignition  by  shearing 
of  the  closure  wall  rather  than  by  bond  failure  of  the  sealing 
compound. 
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FIGURE  1.  Hlast  Tube  and  Nozzle  Assy  -  M51  Rocket  Motor. 
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FIGURE  2.  Nozzle  Closure  Assy  -  M51  Rocket  Motor 


PTGURE  3.  Notzle  Clo8ur«  -  M51  Rocket  Motor 
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PLUG 


The  plug  is  mad*  from  polyurothan*  foam.  It  Is  threadad  for 
Insertion  into  th*  closure  and  is  about  8.5  Inches  long  and  10 
inches  in  diameter.  The  plug  contains  a  chamber  to  hold  desiccant 
and  is  eq\ilpped  with  a  humidity  Indicator.  Th*  plug  is  of  th* 
breathing  type  and  is  equipped  with  a  vent  port.  The  vent  port 
la  also  used  as  a  pressure  fitting  during  low  pressure  cheek  out 
of  th*  motor. 


RIMOVAL  PROCEDURE 

Th*  removal  of  a  nossle  closure  will  require  between  8  and 
16  man-hours. 

Secure  th*  jetevator  rings  tightly  to  prevent  them  from  slip¬ 
ping  and  pinching  or  crushing  th*  fingers. 

Cover  th*  entire  inner  surface  of  the  nossle  expansion  cons 
with  on*  layer  of  masking  tape  to  decrease  the  possibility  of 
accidental  damage  to  th*  rokid*  coating.  (The  photographs  in 
this  report  do  not  show  this  tape  as  this  step  was  incl\ided  after 
the  closure  had  been  removed  and  replaced  and  the  methods  employed 
reviewed  for  improved  procedures.) 

If  the  nossle  closure  plug  is  not  damaged  or  can  be  removed 
in  th*  usual  manner,  unscrew  it  from  the  closure,  using  a  nossle 
closure  plug  wrench,  P/N  61C33791  (Figures  4  and  5)  <>  Before 
unthreading,  insert  a  thin  flexible  putty  knife  or  spatiila  between 
the  plug  gasket  and  closure  to  break  any  bond.  Run  the  spatula 
360  degrees  around  the  joint. 

If  the  plug  is  damaged  and  cannot  be  unthreaded,  cut  it  out, 
along  with  the  closure,  as  follows: 

Using  a  carpenters  chisel  (l/2  inch  by  1  inch  wide)  and  mallet 
(Figure  6),  cut  the  closure  away  from  th*  nossle  exit  cone  until 
the  black  sealing  compound  is  exposed  (Figures  7  and  8) . 
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FIGURE  4.  OOAMA  Dwg  No.  61C33791  Wrench  Assembly  -  Closure  Plug,  IM-51 
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FIGURE  5.  OOAMA  Dwg  No.  61C33790  Handlo  -  Vrenoh,  Clostire  Plug,  XM-51 
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nOlAB  6.  HMKiinl  TocA«  ->  M51  iMtl*  GlMvr* 
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FIGURE  7.  Nozzle  Closure  -  Partially  Chiseled  Away. 


FIGURE  8.  Closure  Removed  -  Sealing  Compound  Exposed. 
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CAUTION 

Cro  slow,  make  small  cuts  onlyo  The  graphite 
nosale  insert  is  directly  behind  the  closure o 
Do  not  hit  the  graphite  insert  or  the  rokide 
nozzle  liner  with  the  chisel  or  mallet. 
Exercise  extreme  caution  when  nearing  the 
sealer  as  a  slip  at  this  point  may  cut 
through  into  the  rokide  insulation. 


After  the  polyurethane  closure  is  removed  exposing  the  sealing 
compovind,  peal  the  sealer  from  the  nozzle.  This  can  be  dons  by 
lifting  and  pvilling  the  edge  of  the  sealer  with  the  fingers  and  by 
sanding  with  a  course  and  then  fine  sand  paper.  The  sealer  must 
be  removed  down  to  the  rokide  insulation  (Figure  9) .  A  dark 
discoloration  of  the  rokide  will  be  evident  after  the  sealer  is 
removed.  This  discoloration  is  normal.  Do  not  attempt  to  sand 
it  away. 


CAUTION 

This  operation  is  tedious.  Do  not  hurry. 

Do  not  use  a  sharp  tool  to  remove  the  sealing 
compound  as  a  slip  may  cut  through  the  rokide 
insulation  rendering  the  nozzle  vinserviceabls . 
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FIGURE  9.  Sealing  Comp:, and  Removed  -  Nozzle  Ready  for  Closure  Replacement. 
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REPLACEMENT  PROCEDURE 

The  replacement  procedure  will  require  between  2  and  4  man¬ 
hours.  The  temperature  of  the  blast  tube  and  nozzle  assembly  and 
the  air  inside  the  working  area  should  be  between  60°F  and  90°Fo 

Mask  the  exit  cone  on  both  sides  of  the  area  to  be  occupied 
by  the  closure  in  order  to  aid  in  applying  the  sealer  to  the 
proper  area  (Figure  10).  One  quarter  inch  wide  tape  should  be 
used  as  narrow  masking  tape  will  be  easier  to  apply  to  the  tapered 
expansion  cone  surface.  The  dark  discoloration  on  the  rokide 
insxd.ation,  left  by  the  old  sealer ,  should  be  used  as  a  guide  for 
applying  the  masking  tape. 

Obtain  one  nozzle  closure,  P/N  CR  33905  from  stock.  Unpack 
the  closure  and  examine  for  damage.  Sonje  closures  may  be  fovind 
to  have  shallow  chips  or  cuts  in  the  threads.  These  areas  should 
be  carefully  sanded  smooth  in  order  to  allow  easy  insertion  of 
the  closure  plug. 

Obtain,  through  supply  channels,  one  pint  of  sealing  compoimd, 
meeting  the  requirements  of  MIL-S-8784A  (FSN  8030-881-3933  Class 
A-l/2)  (Figiire  11),  Mix  the  base  material  and  accelerator  accord¬ 
ing  to  the  directions  on  the  label.  Make  s\ire  the  accelerator 
is  thoroughly  mixed  with  the  base  material. 

Using  a  new  one  inch  wide  paint  brush,  spread  a  fairly  heavy 
coating  of  the  sealer  on  the  inner  surface  of  the  nozzle  expansion 
cone  that  will  mate  with  the  closure  (the  area  between  the  previ¬ 
ously  applied  masking  tape) .  The  coating  should  cover  the  area 
thoroughly  but  shoxald  not  be  applied  so  thick  as  to  cause  it  to 
run  down  the  sides  of  the  nozzle  or  drip  from  the  top  (Figure  12). 
Remove  the  masking  tape  from  around  both  sides  of  the  sealer.  Do 
not  remove  the  masking  tape  previously  applied  to  the  entire  nozzle 
cone  area. 

Apply  a  coating  of  the  sealer  to  the  edge  of  the  polyurethane 
closure.  The  coating  should  completely  cover  the  edge  of  the 
closure  but  should  not  be  allowed  to  drip  down  the  sides  (Figure  13) o 
Make  sure  that  two  shallow  grooves  cut  into  the  edge  of  the  closure 
are  filled  with  sealer. 
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FIGURE  10.  Masking  Tape  Applied  Around  Area  to  Receive  Sealing  Compound. 
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fIGOBE  11.  Scaling  Conpound  -  MIL-S-8784A. 
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FIGURE  12.  Seallng-iConpound  Appllad  to  Noiil*  EKpansion  Con* 
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Insert  the  closure  into  the  nozale  expansion  cone.,  Avoid  contact 
between  the  closure  and  cone  surfaces  luitil  the  closure  seats  at  the 
back  of  the  cone.  Tap  the  closure  lightly  around  the  perpiphery  with 
a  mallet  to  insure  that  the  closure  is  properly  seated  (Figure  14)o 

.-Approximately  one  hour  after  the  closure  has  been  inserted  into 
the  expansion  cone  remove  all  masking  tape  from  the  cone  surface.  By 
this  time,  any  tendency  of  the  sealing  compound  to  drip  or  run  will 
be  over.  Do  not  allow  the  masking  tape  to  remain  in  the  nozzle  \intil 
the  sealer  has  cured  as  excess  sealer  may  bond  the  masking  tape  to 
the  expansion  cone  or  closure  making  removal  difficxilt. 

Allow  the  sealer  to  cure  without  disturbing  the  nozzle  or  the 
closure . 

At  an  environment  temperature  of  60°F,  a  minimum  of  48  hours  will 
be  required  to  cure  the  sealer.  As  the  temperature  is  increased,  the 
minimum  cure  time  will  decrease.  The  state  of  cure  of  the  sealer  can 
be  checked  by  touching  the  exposed  edge  of  the  sealer  with  the  fingers. 
The  sealer,  if  cured,  will  be  firm  to  the  touch  without  any  tendency 
to  be  tacky.  The  nozzle  closure  will  be  tightly  bonded  to  the  expan¬ 
sion  cone  without  any  noticeable  movement  when  grasped  with  the  hand 
and  pulled  or  pushed. 

As  the  sealer  cures,  a  fine  crack  may  develop  at  the  mating  edge 
of  the  closure  and  nozzle  cone  because  the  closure  does  not  mate 
exactly  with  the  cone.  This  crack,  if  present,  will  not  adversely 
affect  the  sealing  of  the  closure  to  the  cone.  Fill  the  crack  by 
mixing  a  small  amount  of  sealing  compound  and  ^plying  it  to  the  crack 
with  a  small  round  camel’s  hair  paint  brush  (1/8  inch  diameter  brush). 

After  the  sealing  compound  has  thoroughly  cured,  thread  a  closure 
plug  (P/N  3OO34A)  into  the  closure  to  complete  the  replacement.  Before 
inserting  the  plug,  spread  a  thin  coating  of  silicone  grease  on  the 
threads  of  the  plug  «md  on  the  plug  gasket.  Thread  the  plug  into  the 
closure  hand-tight.  Then  tighten  the  plug  until  the  gasket  is  firmly 
in  contact  with  the  closure,  using  a  closure  plug  wrench,  P/N  61C33791o 
This  completes  the  removal  and  replacement  procedure. 
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7IQ0R1  14*  Closur*  Inserted  Into  Nossle  Expansion  Cone. 
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CONCLUSIONS 


1  .  Field  or  depot  removal  and  replacement  of  damaged  IM99B 
Boost  Motor  Noezle  Closures  is  practical o 

2.  No  special  tools  are  required,, 

3.  Necessary  material  (closures,  plugs,  sealing  compound, 
silicone  grease  and  paint  brushes  are  available  through  normal 
supply  channels.  The  nozzle  closure  plug  wrench  (Figures  4  and 
5  )  is  authorized  for  local  fabrication. 
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